Three factors combine to make depression in late life a primary concern in worldwide public health. First, the global population is growing older, gaining nearly 30 years of life expectancy in this century.^[@ref1]^ Second, our appreciation of the disabling consequences of depression has been underscored by the landmark report of the World Health Organization on the "global burden of disease."^[@ref2]^ Third, the tools of contemporary neuroscience have significantly enhanced our understanding of the pathophysiologic and etiologic mechanisms of depression.^[@ref3]-[@ref7]^

Depression in older people is a significant public health problem.^[@ref8]^ It is the cause of unnecessary suffering for those whose illness is unrecognized or inadequately treated, and it burdens families and institutions providing care for the elderly. Because of the stereotypic notion that older people are necessarily beset by many physical illnesses and social and economic problems, clinicians, family members, and older people themselves often conclude that depression is a normal condition of late life. Clinically, the symptom of depressed mood may be less commonly reported than a variety of somatic complaints, sleep and appetite change, and general loss of interest.^[@ref9]^ These factors combine to make diagnosis and treatment of depression highly variable and problematic.^[@ref10]^

This paper, and the other papers in this issue, will demonstrate that depression in older people is widespread and serious, and that the comorbidity of depression with other illnesses is particularly significant. Moreover, we will show that depression can be diagnosed in the older patient and that it can be differentiated from normal aging. Importantly, a variety of treatments have been demonstrated to be safe and efficacious in the elderly, and long-term treatment might be indicated.

Onset and course of depression
==============================

Depression in late life is a very heterogeneous condition. Onset may be early in life with the course recurrent from a first episode earlier in adulthood, or the onset of the first episode may be late in life. In general, compared with patients of the same age with recurrent depression, those patients with the first onset of depression in late life are likely to have a less satisfactory response to treatment and a more chronic course.

There are significant brain changes in depression: frontal and temporal lobe atrophy,^[@ref11],[@ref12]^ periventricular and subcortical deep white matter hyperintensities,^[@ref13]^ and significantly decreased metabolism in a variety of brain regions (dorsolateral prefrontal cortex, inferior frontal cortex, basal ganglia).^[@ref14]^ Many of these changes are associated with normal aging as well. Late-onset depression often is associated with a variety of brain abnormalities, such as ventriculomegaly and white matter hyperintensities, and with cognitive impairments. Recent research has uncovered important sources of clinical and biological heterogeneity within late-life-onset depression, and subgroups with distinctive patterns of clinical presentations, course, mechanisms, and outcomes have been identified.^[@ref15]-[@ref17]^

The association between depression and cognitive impairment has been well established, though the direction of causality has been disputed, as has the methodology of assessment.^[@ref18],[@ref19]^ There does seem to be general agreement, however, that late-life depression with cognitive impairment that is reversed by antidepressant treatment is, more often than not, a predictor of the development of an irreversible dementia such as Alzheimer\'s disease or vascular dementia.^[@ref20]^

Converging findings implicate vascular disease in the pathogenesis of one particular subgroup. Geriatric depression is often comorbid with vascular disorders and is accompanied by lesions in the basal ganglia and prefrontal areas of the brain. The clinical profile of depression in patients with vascular disease is often characterized by motor retardation, lack of insight, and impairment of executive functions. This clinical presentation suggests that dysfunction of frontal brain systems is a possible contributing factor to depression in late life.^[@ref21]-[@ref24]^ It also suggests that treatment for cerebrovascular disease may have preventive implications for latelife-onset depression. The article by Alexopoulos and colleagues in this issue of *Dialogues in Clinical Neuroscience* addresses this specific topic.

Comorbidity and disability
==========================

Depression coexisting with physical illness has been shown to increase levels of functional disability, increase the use of health care resources, reduce the effectiveness of rehabilitation in older patients with stroke, Parkinson\'s disease, heart disease, pulmonary disease, and fractures, and increase risk of death.^[@ref25],[@ref26]^ Depression has been shown to exert a strong and independent effect on functional disability. That effect is independent of diagnosis or overall medical burden. Functional disability itself predicts the development of depression and, conversely, depressive symptomatology is a risk factor for the onset or progression of disability.^[@ref27]-[@ref30]^ Studies have shown that treatment for depression is safe and effective in patients with complex patterns of comorbidity, and suggest that treatment for depression can reduce excessive levels of disability and result in improved levels of functioning.^[@ref31]^

Studies of the psychosocial and medical correlates of late-life depression have also suggested possible mechanisms for the development of depression in older persons. There is substantial ongoing research on the central nervous system effects of the cytokines, particularly interleukin-1β, in Cortisol production, inflammation, and immune system activation. It is hypothesized that these mechanisms may be involved in the physiological and behavioral responses to illness and the genesis of depression.^[@ref25]^ \'lite article by Katz in this issue of *Dialogues in Clinical Neuroscience* specifically examines this topic.

Subsyndromal depression in the elderly
======================================

Evidence is mounting to support the notion that clinically significant depression is a spectrum disorder rather than a categorical disease entity. While recent studies report a 1% to 2% prevalence of major depression and a 2% prevalence of dysthymia among community-dwelling elderly, much higher rates (13% to 27%) are observed in this age group for subsyndromal depressions.^[@ref32],[@ref33]^ Subsyndromal depressions are levels of depressive symptoms (referred to as subsyndromal, subclinical, or symptomatic depression) that are associated with increased risk of major depression, physical disability, medical illness, and high use of health services but that do not meet the *Diagnostic and Statistical Manual of Mental Disorders* 4 edition (DSM-TV) criteria for major depression or dysthymia.^[@ref34]^ In medically ill elderly and nursing home residents, the prevalence of such symptom levels may be as high as 50%. ^[@ref35]^ The course of subsyndromal depressions is variable, but in the context of severe physical disability, from stroke, for example, the depressive symptomatology can be persistent over extended periods of time.^[@ref36],[@ref37]^ Ongoing research is actively pursuing questions of treatment response in subsyndromal depressions and whether interventions can have more generalized benefits on functional disability, quality of life, and needs for health care.^[@ref37]^

Gender and hormonal issues
==========================

One of the most striking and consistent findings in psychiatric epidemiology is that women have higher rates of all types of depression than men. Increases in depression have been observed among women during natural or surgical menopause and in response to antiestrogen therapy for breast cancer. Though still under debate, symptoms attributed to menopause-related changes in mid-life women include: depressed mood; decreased self-confidence; difficulty making decisions; anxiety; insomnia and fatigue; problems in memory and concentration; and decreased libido.^[@ref38]^ Hormone replacement therapy has been associated with improvements in mood and quality of life, but the data are still very preliminary.

Despite claims in the popular media, there is no evidence supporting the antidepressant effects of the androgens testosterone and dehydroepiandosterone (DHEA) in either men or women.^[@ref39]^ The data on hormonal factors in the development and treatment of depression remain preliminary, with some suggestive leads for further study.^[@ref40]^ A more detailed understanding of these interactions,^[@ref41]^ and prospective clinical trials, will be needed to determine whether manipulation of estrogen and other sex steroids has a significant role in the treatment of depression in late life.

Treatment issues
================

The goals of treatment are to achieve remission of symptoms, prevent relapse and recurrence, and improve the quality of life and functional capacity.

Pharmacotherapy
---------------

In general, the older tricyclic antidepressants (TCAs) and the newer selective serotonin reuptake inhibitors (SSRIs) have comparable efficacy in elderly patients. The newer drugs of mixed action have not been extensively studied in the elderly. \'ITtic SSRIs are coming to be seen as preferable largely because of ease of use, less dosage adjustment, different side effect profiles including a reduced anticholinergic and cardiovascular burden, and greater acceptance.^[@ref42],[@ref43]^ The article by Schneider in this issue of *Dialogues in Clinical Neuroscience* specifically addresses this topic. It is uncertain whether this conclusion applies to clinically important subgroups such as those patients with chronic and very severe levels of major depression, or to very old patients.

Side effects
------------

As in younger adults, the elderly tend to tolerate the SSRIs better than TCAs. This is based on fewer anticholinergic effects, little or no adverse effects on cognition at recommended doses, and minimal cardiovascular effects. Common complaints linked to SSRIs include nausea, diarrhea, insomnia, headache, agitation, and anxiety. Side effects of SSRIs that may be relatively more common or more problematic in older patients include SSRI-induced syndrome of inappropriate antidiuretic hormone secretion (STADH), extrapyramidal symptoms, and bradycardia.^[@ref26]^ Based on available data, it is not possible to determine whether the elderly are more sensitive to these more frequent side effects than younger populations. It should be noted that SSRIs are metabolized in the liver and inhibit the drug-metabolizing enzyme cytochrome P450, the route through which many other medications commonly taken by older people are metabolized. Such drugs include β-blockers, class Ic antiarrhythmics, and benzodiazepines. The combination of drugs may result in clinically significant alterations in drug concentration levels or in complex drug interactions:^[@ref44]-[@ref46]^

Psychotherapy
-------------

Research has clearly demonstrated the efficacy of standardized approaches to treatment, such as cognitivebehavioral therapy, interpersonal therapy, and problem-solving therapy, both alone and in combination with pharmacotherapy.^[@ref47]^ No single standardized approach to psychosocial treatment has a consistent advantage.^[@ref48]-[@ref50]^ Psychotherapy is a powerful component of long-term treatment strategies where the contribution of therapy alone has been shown to provide substantial benefit in prolonging periods of good health free from depression.^[@ref47]^ Psychotherapy also has particular utility in older patients who cannot or will not tolerate medication, or who are dealing with obviously stressful situations, interpersonal difficulties, or low degrees of social support.

Electroconvulsive therapy
-------------------------

Electroconvulsive therapy (ECT) remains an important, safe, and efficacious approach to the acute treatment of depression in older patients.^[@ref51],[@ref52]^ ECT is particularly useful in older patients whose medical condition is so fragile that they cannot tolerate pharmacotherapy, or in patients who are so acutely suicidal that a rapid response is required. ECT is also commonly used with patients who have not responded to pharmacotherapy and for patients with psychotic depression. Relapse rates following ECT are very high, however.^[@ref53]^ Important research is now investigating the longer-term efficacy of continuation pharmacotherapy and continuation ECT to address the problem of relapse.

Long-term treatment
-------------------

Evidence has also continued to accumulate on the necessity for long-term treatment in late-life depression. Indeed, older patients with recurrent depression may need antidepressant treatment indefinitely to remain well. Moreover, long-term treatment should be of the same type and same intensity as that which was successful in the initial, acute phase. This is in contrast to much prevailing practice; longitudinal data demonstrate that the intensity of antidepressant treatment typically decreases prematurely, prior to 8 weeks of recovery.^[@ref54]^ The appropriate intensity for maintenance regimens using psychotherapy only has not been systematically studied. Treatment response and long-term outcome for older patients are generally similar to those observed in mid-life adults, but the temporal course may be somewhat slower in the elderly and the risk of relapse somewhat greater.^[@ref55]^ These differences are especially pronounced in patients over the age of 70.^[@ref56]^ The article by Schneider in this issue of *Dialogues in Clinical Neuroscience* is devoted to issues in treatment.

Health care service and resource use
====================================

In mixed age samples, major depression leads to excessive utilization of medical services and greater health care costs. In nursing homes and among high utilizers of medical services, patients with depression incur significant increases in direct costs for medical care.^[@ref57]-[@ref60]^

Longitudinal data demonstrate that depressive symptomatology in elderly primary care patients is associated with increased physician visits, medication use, emergency room visits, and outpatient charges.^[@ref61],[@ref62]^ Among medical inpatients, major depression has been associated with increased utilization of health care resources, including longer hospital stays and greater mortality, for example, in those undergoing elective coronary artery bypass grafting.^[@ref63]-[@ref65]^ After discharge, depression accounts for a substantial increase in ambulatory health care use.^[@ref66]^

The general health care sector is by far the principal source of treatment for older persons with depression. Recently analyzed data from the 1987 National Medical Expenditure Survey show that over 55% of older persons using mental health care received this care from general physicians. In contrast, less than 3% of individuals over age 65 report having received outpatient treatment from mental health professionals, a proportion lower than that for any other adult age group.^[@ref67]^

The scope and responsibility of primary care providers are being expanded and redefined in many health care systems. Primary care providers are charged with greater responsibility for diagnosis, treatment, and longterm management in all areas of health care, including care of older patients with mental disorders. That being the case, older people may derive substantial benefit from increased sensitivity to identification of depression on the part of their primary care physicians. Interventions directed toward improvement, recognition, and treatment, however, have not necessarily translated into added benefit when compared to practice as usual in the primary care setting.^[@ref68]-[@ref70]^

Suicide and late-life depression
================================

Suicide rates increase with age in most countries of the world, and men outnumber women suicide completers by a substantial amount. Recent studies of completed suicide have reinforced the close association with major depressive illness, especially in the elderly.^[@ref71],[@ref72]^ With increased age, the relative importance of the contribution of depression to suicide risk is magnified. The typical clinical profile of the older suicide completer is lateonset, nonpsychotic, unipolar depression of moderate severity uncomplicated by substance abuse or personality disorder.

Tragically, the depression in these older people was rarely recognized or treated. The failure to recognize and treat depression was not due to restricted access to care. A majority of these depressed suicide victims had seen a health care provider in the last month of life, 39% in the last week, and 20% on the day of suicide.^[@ref73]^ \'ITtie article by Bruce and Pearson in this issue of *Dialogues in Clinical Neuroscience* examines this topic.

Future directions
=================

Practice-relevant intervention studies
--------------------------------------

The rich and valuable literature on treatment of depression in late life has not been as informative for practice as it might be. In particular, we do not know why treatments rarely work as well in practice as they do in clinical trials, whether treatment enhances functioning, whether early treatment predicts a more favorable response, how can we keep people well once they have been made well, or the approaches that should be used for the treatment-resistant patient.

These issues are raised within the context of what has been called a public health model of treatment.^[@ref74]^ We cannot yet address these as well as we would like, however, largely because the direction and culture of treatment research has been determined by a more narrowly defined regulatory model^[@ref75]^ geared to the approval and registration of pharmacologic agents. This regulatory model has been the dominant force shaping treatment research.

In general, the rigid exclusions of most regulatory-oriented clinical trials have significantly distorted the conclusions of these studies. Age itself is the most common concern, with most studies being restricted, to all intents and purposes, to the "young-old" population of patients in their sixties. Few older patients have ever been studied^[@ref76]^ despite the clear impact of advanced age on pharmacokinetics, dynamics, and drug metabolism^[@ref46]^ and on treatment response.^[@ref56]^ Geriatric treatment research protocols have simply taken mid-life adult protocols and substituted a different age-range while keeping the remainder of the study unchanged with respect to eligibility, dosing, duration of treatment, and instrumentation.

Studies that are informed by a public health model are often called "effectiveness studies." Public health studies bring research into the world of actual practice with time -pressured clinicians taking care of large numbers of patients with uncertain clinical presentations, complex comorbidities, varying degrees of interference, and with ideal levels of compliance. The exclusive focus on symptomatology is expanded to include outcomes related to issues of function, disability, morbidity, mortality, resource use, and quality of life. The classic public health trial is used to assess the expected outcome under usual circumstances of practice.

In contrast to the elegantly crafted efficacy trial, a public health trial must be bigger in size, simpler in design, broader in terms of inclusions, and narrower in terms of exclusions, and more representative with respect to settings of care. These settings will not be limited to academic health centers or tertiary care institutions, but will include primary care, community settings, and long-term care institutions. Unlike efficacy trials where specially trained clinicians carry out state-of-the-art assessment and treatment, public health trials are carried out in settings of usual practice where there is a broad and variable range of clinician expertise and experience with the disorder under study. Outcome measures will necessarily extend beyond symptomatology to include function, disability, morbidity, mortality, health care and other resource use, family burden, institutionalization, and quality of life.

Development of preventive interventions
---------------------------------------

Given the breadth and depth of the knowledge base regarding depression in late life, a clear opportunity is now presented to mount an initiative directed toward prevention. Prevention has many aspects. An intervention may be based on models of pathophysiology or etiology to prevent onset of the illness. Vascular depression presents one such opportunity, as does the research on bereavement^[@ref77]-[@ref79]^ and a variety of comorbidities, such as vision or hearing loss and other illnesses. In the context of treatment, preventive interventions may well be directed at relapse, recurrence, or excessive levels of functional disability.

Safety and consumer protection
------------------------------

As part of a public health mission, we must also attend to issues of safety and consumer protection. For example, the widespread use of over-the-counter, unregulated treatments needs to be carefully examined for possible benefit and for potential harm. Use of complementary and alternative approaches is very high and growing.^[@ref80],[@ref81]^ Even in patients volunteering for participation in clinical drug trials, use of herbal medications is substantial; in a series of 150 such subjects,^[@ref82]^ 56% reported having used herbs in the last month. It is therefore incumbent upon us to evaluate these treatments including natural products such as St John\'s Wort or kava, psychophysiologic approaches such as eye movement desensitization reprocessing (EMDR), and somatic approaches such as acupuncture, if for no other reason than that our patients are using these in large, uncontrolled, natural experiments.

Dissemination
-------------

A final priority must be dissemination. Our patients are not helped by treatments that are available in only in scientific journals. A recent example highlights the problem. Lehman and Steinwachs^[@ref83]^ report that fewer than half the patients with schizophrenia in the United States received a level of care that was consistent with the current state of the art. This is an important finding that cannot be ignored. As a field we must take on the challenge of translating our research into practice and placing the most powerful clinical tools in the hands of patients, their families, and the clinicians that take care of them. The Geriatric Psychiatry Alliance initiatives on depression^[@ref84]^ represent an important and potentially valuable approach to this problem.

Conclusions
===========

There has been significant progress in our understanding of the nature, clinical course, and treatment of depression in late life. Important findings have emerged in a number of areas directly affecting clinical care and have, in turn, stimulated further research. These findings include: the association of late-onset depression with brain abnormalities and vascular disease; the mutual reinforcement of depression and functional disability; the clinical importance of subsyndromal states; the possible role of sex steroids; the clinical utility of new antidepressant treatments, including the SSRIs and standardized psychotherapics; the need for long-term treatment; the importance of depression in the general health care system; and the clear relationship between depression and suicide. New opportunities have emerged for research in a more public-hcalth-oricntcd model, in prevention, and in dissemination.

Depression remains a central concern to older people, their families, and the clinicians who take care of them. Even when it appears to be an understandable response to illness, the onset of depression should be viewed as a sentinel event that increases the risk for subsequent declines in health status and functional ability. Early recognition, diagnosis, and initiation of treatment of depression in older persons present opportunities for improvements in quality of life, the prevention of suffering or premature death, and the maintenance of optimal levels of function and independence for older people.

Sections of this paper represents an expansion of material originally published in the *Journal of the American Medical Association* (Lebowitz et al, 1997) and in the *Annual Review of Gerontology and Geriatrics* (Lebowitz and Harris, in press).
